In re Appln. of: Hollinrake et al. 
Application No. 10/688,605 

AMENDMENTS 

IN THE SPECIFIC A TION 

Replace paragraph [0001] with: 

[0001] This patent application is a continuation of copending U.S. Patent 
Application No. 10/193,221, filed July 10, 2002, entitled "Ball Screw Hoist 
System," now abandoned, which claims the benefit of priority to U.S. Provisional 
Application No. 60/304,240, filed July 10, 2001, entitled "Ball Screw Hoist 
System," the entire disclosures of which is are incorporated in their entireties 
herein by this reference. 

Replace paragraph [0010] with: 
[0010] FIG. 1 is a table with additional t e xt illustrating a classification system 
for hoists. Hoists are listed by class numerically. The hoists listed were classified 
by comparing the performance curve of the hoist to a set of standard performance 
curves through the complete lift cycle of 50 degrees. Performance range 
determinations and ton capacity listings were calculated using the following 
criteria: (1) liquid leveL nondiminishing load; (2) minimum dump angle of 50 
degrees; and (3) body overhang of 12 inches. All units and measures are in 
English units. 

Replace paragraph [001 1] with: 
[0011] FIG. 2 is a tabl e with an illustrative side elevation of a vehicle with a 
dump body, th e tabl e providing a minimum mom e nt valu e for class e s of th e 
classification syst e m of FIG. 1 body. FIG. 3 is a table providing a minimum 
moment value for classes of the classification system of FIG. 1. 
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Replace paragraph [0012] with: 
[0012] FIG. 3 is a plurality of torqu e calculation diagrams, d e signat e d as 
typ e s I IX. FIG. 4A illustrates a single stage scissors system. Figure 4B shows a 
diagram of an exemplary hoist system with a telescopic scissors system. Figure 
4C depicts an exemplary hoist system with a standard telescopic hoist cylinder. 
Figure 4D is a diagram of an exemplary hoist system with a front mounted 
telescopic hoist cylinder. Figure 4E illustrates an underbody hoist. Figure 4F 
provides an exemplary under body direct hoist system. Figure 4G provides a 
diagram of an exemplary hoist system with an underbody arm roller. Figure 4H 
depicts an exemplary hoist system with a lost motion scissor. Figure 41 provides 
a diagram of an exemplary hoist system with the proposed Type IX hoist. 

Replace paragraph [0013] with: 
[0013] FIG. [[4]] 5 is a fragmentary, somewhat schematic view of a hoist 
system according to the present invention. 

Replace paragraph [0014] with: 
[0014] FIG. 6 is an illustrative schematic view of a dump body and chassis of 
a vehicle. FIG. [[5]] 7 is a table with an illustrativ e sch e matic vi e w of a dump 
body and chassis of a vehicl e , th e tabl e showing the relationship between the ratio 
of C/B to the hoist actuator force. The largest ratio of C/B corresponds with a 
lower ball screw force (F). The value of F is calculated by the following formula: 

F = 1,950,000 / 7.937 / (C/B), 

where 1 ,950,000 (with units in-lb) represents the NTEA torque rating for 
Class 60 rating; and 

7.937 (with units in) is the moment arm to ball screw from trunion pivot. 
The efficiency can be maximized by maximizing C/B and the mounting 

height. 



3 



In re Appln. of: Hollinrake et al. 
Application No. 10/688,605 

Replace paragraph [0015] with: 
[0015] FIG. [[6]] 8 is a side elevational view of a vehicle having a hoist 
system with a telescopic cylinder. The telescopic hoist cylinder can be mailhot or 
conventional, and can be a mounted by a cradle or a sub-frame mount. 

Replace paragraph [0016] with: 
[0016] FIG. [[7]] 9 is a fragmentary, partially exploded view of a vehicle 
having a hoist system according to the present invention. 

Replace paragraph [0017] with: 
[0017] FIG. [[8]] 10 is a side elevational view of the frame member, the hoist 
system, and the body of the vehicle of FIG. [[7]] 9. 

Replace paragraph [0018] with: 
[0018] FIG. [[9]] ii is a view as in FIG. [[8]] 10, showing the body in a 
storage position. 

Replace paragraph [0019] with: 
[0019] FIG. [[10]] 12 is a view as in FIG. [[8]] 10, showing the body in one of 
a range of dumping positions. 

Replace paragraph [0020] with: 
[0020] FIGS. [[11]] 13 and 14 are a pair of moment diagrams which compare 
the hoist system of FIG. [[6]] 8 (represented in FIG. 13) to the hoist system of 
FIG. [[7]] 9 (represented in FIG. 14) by graphing the moment versus the length 
along the body. 
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Replace paragraph [0021] with: 
[0021] FIG. [[12]] L5 is a side elevational view of another embodiment of a 
vehicle including a hoist system according to the present invention, showing the 
center of gravity of the body disposed beyond a rear pivot when the body is in a 
dumping position. Due to the geometry of certain hoist and body lengths, the 
center of gravity may be behind the rear pivot. In such cases, one of ordinary skill 
in the art will appreciate that the ball screw may be required to pull the body back 
down in such circumstances. 

Replace paragraph [0022] with: 
[0022] FIGS. 13 18 16-21 show fragmentary side elevational views of 
vehicles having a ball screw actuator according to the present invention. 

Replace paragraph [0024] with: 
[0024] Turning now to the drawings, referring to FIGS. l-[[3]] 4, dump body 
hoists can be rated according to certain set parameters and given a numerical class 
according to the performance of the hoist under these conditions. Essentially, the 
exemplary class rating is based upon the torque generated by the hoist system in 
moving the dump body through at least a 50°-dump angle from the chassis. 

Replace paragraph [0025] with: 
[0025] Referring to FIG. [[4]] 5, the torques generated by the hoist system of 
the present invention can be computed with the following equation: 
T = Fac 
b, 

where T is the torque, 

F is the force generated by the hoist actuator, 

and a, b, and c are length measurements as shown in FIG. [[4]] 5. 
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Replace paragraph [0026] with: 
[0026] Referring to FIG. 5 FIGS. 6 and 7 , it was determined that in a dump 
body application, the most efficient way to increase the torque generated by a 
specific force is to increase the clb ratio. Increasing the value of a is considered 
to be undesirable above a finite value because of the attendant increase in the 
center of gravity of the vehicle with such an increase in a. 

Replace paragraph [0028] with: 
[0028] Referring to FIG. [[7]] 9, an illustrative vehicle 20 includes a chassis 
22 and a body 24 mounted onto the vehicle chassis 22 for holding materials. The 
body 24 has a front end 26, a rear end 28 and a pair of sidewalls 30, 32 extending 
transversely therebetween. The body 24 is secured to an underbody frame 34 and 
in turn the chassis 22. 

Replace paragraph [0029] with: 
[0029] Referring to FIG. [[8]] 10, the body 24 is pivotally mounted to the 
underbody frame 34 about a pivot axis 36 which extends perpendicular to the 
length of the body 24. More specifically, the body 24 is connected to the frame 
34 by a hinge 38 which allows for pivoting movement about the pivot axis 36. 
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Replace paragraph [0030] with: 
[0030] Referring to FIGS. [[9]] U and [[10]] 12, a hoist system 40 is 
provided to move the body 24 from a storage position, as shown in FIG. [[9]] JT, 
to a dumping position, as shown in FIG. [[10]] 1_2. Preferably the angle of the 
dumping position is at least 50° to the horizon. The hoist system 40 includes a 
trunion 42, a support member 44, a push arm 46, and a ball screw actuator. The 
trunion 42 is pivotally mounted to the support member 44 such that the trunion 
can rotate about a trunion pivot axis 47. The ball screw actuator can be mounted 
such that it has a ball screw pivot 48. The ball screw actuator acts as a linear 
actuator and can be disposed at other locations to provide a lifting force F. The 
trunion 42 includes an arm 50. The push arm 46 is pivotally mounted to a distal 
end 52 of the arm 50 and pivotally mounted to the body 24. 

Replace paragraph [0032] with: 
[0032] FIGS. 13 1 8 16-21 depict other embodiments of a hoist system 
according to the present invention useful in connection with a vehicle. In other 
embodiments, the hoist system can have other configurations. 
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